Ribonucleoside labeling with Os(VI): a methodological approach to evaluation of RNA methylation by HPLC-ICP-MS.
Covalent modifications of nucleobases are thought to play an important role in regulating the functions of DNA and various cellular RNA types. Perhaps the best characterized is DNA methylation on cytosine (methyl tag attached to carbon 5 position) and such modification has also been detected in stable and long-lived RNA molecules. In this work, we propose a novel procedure enabling very sensitive quantification of methylcytidine and other ribonucleosides, based on reversed phase liquid chromatography with inductively coupled plasma mass spectrometry (ICP-MS) detection. The procedure relies on labeling ribose residues with osmium, by formation of a ternary complex between cis-diol ribose groups, hexavalent osmium (K(2)OsO(2)(OH)(4)) and tetramethylethylenediamine (TEMED). The derivatization reaction was carried out with 50 : 1 molar excess of Os to ribonucleoside, pH 4, for 2 h at room temperature. The structures of Os-labeled cytidine and methylcytidine were confirmed by electrospray ionization mass spectrometry. The separation of Os-labeled cytidine (C), uridine (U), 5-methylcytidine (5mC) and guanosine (G) was achieved on C18 column (Gemini, 150 × 3 mm, 5 μm) with isocratic elution (0.05% triethylamine + 6 mmol L(-1) ammonium acetate, pH 4.4: methanol (85 : 15)) and a total flow rate 0.6 mL min(-1). The column effluent was on-line introduced to ICP-MS (a model 7500 ce, Agilent Technologies) for specific detection at (189)Os. Calibration was performed within the concentration range 0-200 nmol L(-1) of each ribonucleoside and the analytical figures of merit were evaluated. For 100 μL injection, the detection limits for C, U, 5mC, G were 24, 38, 21 and 28 pmol L(-1), respectively. While introducing Os(vi)-TEMED to the column, it eluted in the dead volume and the detection limit for osmium was 20 pmol L(-1). The results obtained in this work might be helpful in the analysis of RNA digests, providing quantitative data on the ribonucleoside composition and RNA methylation (measured as the percentage of methylated cytidines with respect to total RNA cytidines).